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^ * NOTICES* 

iTapan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to metal seal joint with the flexibility which can acquire a good seal operation now 
promptly by the limited pressure or the limited bolting force. 

At least one elastic metal core which especially this invention has in an installation location, and has a torus 
configuration, The ductile ingredient with which the metal core concerned is inserted in a list (in this 
specification with a "ductile ingredient") It is the ingredient which has plasticity flowability and metal seal joint 
with the flexibility of the format equipped with at least one outside cover made fi-om meaning the ingredient 
which has the property that it can flow in in the field where a contact fi"ont face is coarse, and fluid seal can be 
made to attain is started. 

This invention can be applied to all the metal seal joint or gaskets of this format, and can be used regardless of 
the configurations (a rectangle, circular, an ellipse, a triangle, ellipse form, etc.) of metal seal joint. Furthermore, 
this invention is related also to the metal seal joint equipped with one seal line, and the metal seal joint equipped 
with two seal lines. 
(Conventional technique) 

The elastic torus-like core is made fi-om the existing metal seal joint fi-om the coiled spring which it is made fi-om 
the metal tube or has been closed by itself with the continuation bend. The cross section of the wire rod which 
constitutes a spring in the case of coiled spring can be made from various forms, and has the form which contains 
circular, a rectangle, or radii especially. The tube or coiled spring fixed to the edge has given elasticity to metal 
seal joint. 

Furthermore, the cover which encloses the elastic core of the conventional metal seal joint is made fi-om the 
charge of a plate or thin sheets, such as polytetrafluoroethylene (polytetrafluoroethylene), aluminum, silver, 
copper, nickel, a tantalum, stainless steel, and a zirconium. 

When metal seal joint is equipped with some covers, the cover of**** has a special role. For example, when it 
consists of coiled spring in which the elastic core of metal seal joint has a continuation bend, generally the inside 
cover is equipped with the fiinction which distributes a load to each crowning of the bend of an elastic core. The 
outside cover is made fi-om the ductile ingredient. This ductile ingredient flows in into contact surface 
granularity, and when attached in an assembly, it can give a perfect seal function to metal seal joint. Speaking 
generally, basing the description of the cover of metal seal joint on the presentation property of the ingredient 
which constitutes the cover concemed. 

It is necessary to refer to the France patent No. 7319488 specification as of May 29, 1973 of a Commissariut a 
TEnergie Atomique name to get to know the structure of metal seal joint with flexibility constituted by the coiled 
spring in which an elastic core has a continuation bend in more detail. 

It turns out that a very good static seal Sanction is obtained from the track record on industry according to the 
metal seal joint with this flexibility, and the especially excellent temperature operation is acquired. "The joint of 
the 1st format" is called for the metal seal joint currently indicated by this France patent specification. 
Moreover, the static metal seal joint henceforth called "the joint of the 2nd format" is common knowledge. This 
metal seal joint was equipped with the solid part which consists of aluminum or copper, and is equipped with one 
or one or more projection parts which a back face presents a triangle or a circular cross section. 
(Object of the Invention) 

The metal seal joint with the flexibility which is the joint of the 1st format mentioned above had the temperature 
operation (property that a fluid dense operation is not influenced even if it changes temperature) which could 
perform the good static fluid dense operation, and was excellent. However, the bolting force (or clamp force) of 
metal seal joint required in order to perform a desired fluid dense operation was high. In Fig. 4 explained later, 
the property shown as the continuous line shows relation with the compression value E produced according to the 
bolting force F and the bolting force F of the joint of the 1st format. By the time the joint of the 1st format arrives 
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' ^ at the point of application AMF in a certain compression value E, it will size-become and it will be bound tight, 
and it needs the force Y2. 

On the other hand, the property of the static metal seal joint which is joint of the 2nd format can be managed with 
small bolting force Y2C until it arrives at the point of application AMC in the same compression value E as 
shown by the broken line of Fig, 4 . Each seal operation start point is shown by YO and YOC. However, the joint 
of the 2nd format has the fault that fluid sealing performance will become inferior, when the temperature of an 
assembly rises. The amount Rec of elastic recovery of the joint of the 2nd format shown in Fi g. 4 is because it is 
very small as contrasted with the amount Re of elastic recovery of the joint of the 1st format. 
This invention aims at offering metal seal joint with the flexibility which has the outstanding temperature 
operation equivalent to the joint of the 1st format, and can perform a desired fluid dense operation while it can 
perform a desired fluid dense operation only by applying the small bolting force like the joint of the 2nd format. 
(The means for solving a technical problem) 

At least one elastic metal core which this invention has in an installation location and has a torus configuration. In 
metal seal joint with the flexibility which has at least one outside cover made fi-om the ductile ingredient with 
which the metal core concemed is inserted in a list Said outside cover is crossed to the overall length of a 
periphery. Two even back faces which face. It is characterized by being the magnitude in which is equipped with 
at least one projection part which carried out the triangle cross section formed in each of the back face concemed, 
and the dimension of the projection part concemed forces said metal seal joint on, or these projection part 
disappears completely in the state of a beam with a bundle. 

According to the desirable example of this invention, the back face and the projection part are formed within the 
limits of the thickness of an outside cover. For example, these projection part can carry out whether it is based on 
approaches, such as a die forging which is based on the method of machining the common knowledge which 
excises ingredients, such as turning, a milling, grinding, or knurling tool shaving, or does not excise an ingredient 
at all, and can be made. 

Preferably, the include angle each projection part is made by making it a cross section is in the range of 90 
degrees and 110 degrees. 

With a natural thing, one or two projection parts or more can be formed in the back face of ****. These 
projection part. It is symmetrically arreinged to the plane of symmetry of metal seal joint. 
(An operation and effectiveness of invention) 

The property of the metal seal joint of this invention is shown in Fig. 5 explained later. If it goes with the 
application of the bolting force, the projection part of the metal seal joint of this invention is pressed gradually, it 
craters, and the condition that a projection part disappears is shown by point of application A. If the bolting force 
is further increased across this point of application A and it goes, point of application B will be reached. The 
property shown as the continuous line in Fig. 5 is equivalent to the property of the joint of the 2nd format, and the 
property shown with the broken line is equivalent to the property of the joint of the 1st format. Even if it uses this 
metal seal joint in point of application A so that it may see in Fig. 5 , and it uses in point of application B, the 
amount Re of elastic recovery is the same. Therefore, according to this invention, the metal seal joint which has 
the outstanding temperature operation and can perform a fluid dense operation is obtained by applying smaller 

(Example) 

Fi g. 1 shows the part of**** of metal seal joint with flexibility. The elastic core of this metal seal joint is made 
of coiled spring with the continuation bend according to the conventional technique. For example, the metal seal 
joint 10 shown in Fig. 1 is equipped with the elastic core which consisted of metal coiled spring 12. The metal 
coiled spring 12 had a continuation bend, and has closed it on the metal coiled spring 12. The metal coiled spring 
12 is inserted into the inside cover 14. This inside cover 14 is inserted into the outside cover 16. The covers 14 
and 16 of**** are opened as usual along with a part of periphery of the metal coiled spring 12 which constitutes 
the elastic core of the metal seal joint 10. About the property of ttie ingredient which constitutes these covers in 
the functional list of the covers 14 and 16 of ****, since it is the same as that of metal seal joint with the 
flexibihty of the conventional technique, it does not dare give explanation. 

According to this invention, it is parallel to each other and, moreover, the almost even back face 18 parallel to the 
plane of symmetry of the metal seal joint 10 is formed in the both sides of the metal seal joint 10. Therefore, after 
attaching, said back face 18 can support the parts 22 and 24 which an assembly faces so that it may explain 
below. 

According to the fundamental description of this invention, the back face 18 of**** is equipped with the 
projection part 20 in which at least one disappearance is possible covering the overall length of a periphery. As 
illustrated to Fig. 3 , each of said projection part 20 is equipped with the cross section of a triangle or about 3 
square shapes. As for an include angle alpha, it is desirable at the tip that it is between 90 degrees and 110 
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' degrees. Height h of the projection part 20 is comparatively small compared with the dimension of the metal seal 
joint 10. Therefore, the projection part 20 in which these disappearance is possible disappears completely, after 
finishing installation. For example, height h can be made into the range of 0.1mm and 0.2nMn when the outside 
cover 16 has the thickness of 0.3 to 0.5mm in general in parts other than back- face 18. 

Preferably, the projection part 20 is symmetrically arranged to the plane of symmetry of the metal seal joint 10. If 
it says in more detail, the projection part 20 is facing in the diameter direction of the metal seal joint 10. 
For example, when each of a back face 18 is equipped with the single projection part 20, the projection part 20 
concemed is arranged in the center of a back face 18 as in the example of Fig. 1 . When two or three projection 
parts are formed in the back face 18 of ****, the projection part concemed looked at the metal seal joint of Fig. 1 
in the cross section, and has distributed it objectively to two bisectrices of the area which a back face 18 forms. 
When some projection parts are formed in the back face of****, all of these projection part are equipped with 
the same height h. When said projection part is prepared in juxtaposition covering the overall length a of the back 
face of****, the field which connects the base of a projection part is a back face. Preferably, as shown in Fig. 1 , 
the back face 18 and the projection part 20 are formed within the limits of the thickness of tihe outside cover 16. 
Such a configuration is obtained by fabricating without performing machining which removes an ingredient or 
removing an ingredient. In the first example, the machining approaches of various common knowledge, such as 
tuming, a milling, grinding, or knurling tool shaving, can be used. It can make from the 2nd example using a die- 
forging method. 

Especially the 2nd approach mentioned above is convenient. According to this approach, it is because a large- 
sized thing can be made promptly and at a low price and a projection part can be repeated and manufactured. 
Moreover, whether metal seal joint has one seal line regardless of the configuration (circular or non-round shape) 
or this approach of making a back face 18 and the projection part 20 by the die forging has two seal lines, it is 
applicable to making all types of metal seal joint. 

Fig. 2 shows the metal seal joint 10 concerning this invention pushed by the approach previously described in 
relation to Fig. 1 among the front faces 22a and 24a where two parts 22 and 24 of an assembly faced each other. 
The dimension of the projection part 20 is small, and with the ductile property of the ingredient which constitutes 
the outside cover 16, the projection part 20 disappears completely, after finishing installation. Thus, front faces 
22a and 24a are suppressing the back face 18. 

Therefore, on the occasion of the solid-state of the metal seal joint 10, i.e., pressing down, a very good seal can 
be promptly obtained by few force by the projection part 20 which can disappear. On the other hand, after 
finishing pressing down, the force is transmitted like metal joint (joint of the 1st format) with the conventional 
flexibility covering full [ of the back face 18 of **** / a ]. It is useful to this support width of face a between the 
metal seal joint 10 and front faces 22a and 24a controlling the fluidization when becoming the elevated 
temperature of the outside cover 16, and stabilizing a seal operation to a temperature change. 
In order to fully understand the role of the metal seal joint 10 with the flexibility equipped with the projection 
part 20 conceming this invention. Fig. 4 and Fi g . 5 are explained. The characteristic curve (continuous line) of 
metal seal joint (joint of the 1st format) with the flexibility of the conventional technique and the characteristic 
curve of the joint (broken line) of the 2nd format of the conventional technique are shown in Fi g. 4 . The 
characteristic curve of metal seal joint with the flexibility which the projection part 20 has constituted by this 
invention is shown in Fig. 5 . 

It binds tight and, as for Force F, the thing which must add to joint by the time the same compression value E is 
acquired in each point of application AMF and AMC and it arrives at point of application AMF and AMC and 
which the joint (force Y2) of the 1st format has doubled [ about ] compared with the joint (force Y2C) of the 2nd 
format is shown by Fig. 4 showing the joint of the 1st conventional format, and the joint of the 2nd format. In two 
examples, the thing same about the force YO and YOC required to carry out the seal of the assembly, i.e., seal 
operation start points, can be said. 

Moreover, as for Fi g. 4 , the amount Rec of elastic recovery of the joint of the 2nd format shows that it is a very 
small amount compared with the amount Re of elastic recovery of the joint of the 1st format. In the joint of the 
1st format, even if the gap with members 22 and 24 changed with temperature changes for this amount Re of 
elastic recovery that becomes size, that change was followed and there was an outstanding property (outstanding 
temperature operation) of holding a fluid dense operation. 

Fig. 5 shows the characteristic curve of metal seal joint with flexibility with the projection part of the triangle 
conceming this invention which can be disappeared. The part which the compression curve shown as the 
continuous line begins is similar to the part which the characteristic curve of the joint of the 2nd format begins. 
At the metal seal joint of this invention, the seal operation start point YOC is the same as the start point YOC of 
the joint of the 2nd format of Fig. 4 . If it puts in another way, it will be needed for carrying out a seal and the 
bolting force or pressure made to arrive at a point of application A will decrease very much compared with the 
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^ joint of the 1st format of the conventional technique. 
If compression of metal seal joint is continued, the projection part 20 will disappear gradually and will come to 
contact the fields 22a and 24a where the back face 18 of metal seal joint was formed in the parts 22 and 24 which 
an assembly faces and which faced each other. This condition is equivalent to the point of application A of Fig. 
5 . The characteristic curve which reaches the point of application A of the metal seal joint concerning this 
invention is shown by the continuous line. 

If pressure is increased further, along with the curve shown with the broken line of Fig> 5 , point of application A 
will be moved to point of application B. This broken line is equal to the characteristic curve of the joint of the 1st 
conventional format. Even if it increases the force, in the case of the metal seal joint concerning this invention, 
there is no semantics not much. For example, as shown in Fig. 5 , even if it uses metal seal joint in point of 
application A and uses in point of application B again, the amount Re of elastic recovery is substantially the 
same. Since this amount Re of elastic recovery is almost the same as the amount of elastic recovery of the joint of 
the 1st conventional format, the metal seal joint concerning this invention needs to note having the temperature 
operation still better than the joint of the 2nd conventional format. 

As many parts of explanation have described, this invention is not restricted to the example hung up previously, 
and includes all the examples of modification of the example concerned. For example, it is clear that this 
invention can be used for both circular joint and the joint of a non-round shape, and there is no limit in the 
number of the seal lines of joint. Moreover, this invention can be used also for the joint which was able to be 
done with the coiled spring with which this core has a continuation bend in the joint which constitutes the metal 
core from a tube again. Also the case of joint with the same ductile metal cover with single this invention, or in 
the case of joint with some covers which enclose a metal core, it can use. Furthermore, the number of the 
projection parts formed in the back face of **** can be chosen fi-eely. Although it is desirable to form within the 
limits of the outside cover of joint as for these projection part, if it does not deviate firom the range of this 
invention, it can also be used in the form of the reinforcing materials of joint. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In metal seal joint with the flexibility which has at least one outside cover made from the ductile 
ingredient with which the metal core concerned is inserted in at least one elastic metal core which is in an 
installation location and has a torus configuration, and a list Said outside cover is crossed to the overall length of 
a periphery. Two even back faces which face, The dimension of the projection part concerned whether said metal 
seal joint is forced by having at least one projection part which carried out the triangle cross section formed in 
each of the back face concemed in or the condition of having bound tight Metal seal joint with the flexibility 
characterized by being the magnitude in which these projection part disappears completely. 
[Claim 2] Metal seal joint given in the 1st term of a patent claim in which said back face and said projection part 
are formed within the limits of the thickness of said outside cover. 

[Claim 3] Metal seal joint given in the 1st term of a patent claim which has the include angle each projection part 
was made by making it a cross section between 90 degrees and 110 degrees. 

[Claim 4] Metal seal joint given in the 1st term of a patent claim by which said projection part is symmetrically 
arranged to the plane of symmetry of said metal seal joint. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Fig s. 1 are some sectional views of metal seal joint with the flexibility conceming this invention. 
Fig. 2 is a sectional view showing the metal seal joint of Fig. 1 , after finishing forcing within an assembly. 
Fi g. 3 is one expanded sectional view of the projection part of the metal seal joint of Fig. 1 . 
Fig. 4 is the characteristic curve of change of the bolting force F (daN/cm) as a fiinction of compression value E 
(mm) in the joint (continuous line) of the 1st format of starting the conventional technique, and the joint (broken 
line) of the 2nd format conceming the conventional technique- 
Fig^ is the characteristic curve of the same metal seal joint conceming this invention as Fig. 1 . 
10 — Metal seal joint 
12 — Coiled spring (core), 
14 — Inside cover, 
16 ~ Outside cover, 
18 — Back face, 
20 — Projection part, 
22 24 — Two parts of an assembly, 
22a, 24a — Field which faced each other. 

[Translation done.] 
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